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fT. In a method for making a non-porous body of high 
purity fused silica glass comprising the steps of: 

(a) producing a gas stream containing a silicon-con- 
taining compound in vapor form capable of being 
converted through thermal decomposition with 
oxidation or flame hydrolysis to S1O2; 

(b) passing said gas stream into the flame of a combus- 
tion burner to form amorphous particles of fused 
Si0 2 ; 

(c) depositing said amorphous particles onto a sup- 
port; and 

(d) either essentially simultaneously with said deposi- 
tion or subsequently thereto consolidating said 
deposit of amorphous particles into a non-porous 
body; 

the improvement comprising utilizing as said silicon- 
containing compound in vapor form, a halide-free 
polymethylsiloxane, whereby no halide-containing va- 
pors are emitted during the making of said non-porous 
bqjjy of high purity fused silica glass^l 
rj, A method according to claiml wherein said 
g31ymethylsiloxane is hexamethyldisiloxaneTJ 
L3. A method according to claim 1 wfiereia_^aid 
polymethylsiloxane is a polymethylcyclcsiloxanej 
£4^ A method according to claim 3 wherein said 
polymethylcyclosiloxane is selected from the group 
consisting of octamethylcyclotetrasiloxane, decame- 
thylcyclopentasfloxaue. hexamethylcyclotrisiloxane, 
admixtures thereofTj 

5. A method according to claim Iwherein said gas 
ieam is comprised of an inert gas._J 
J>. A methodaccording to claim Twherein said inert 

Cs-is nitrogenTj 
7. In a methodTor making a non-porous body of high 
purity fused silica glass doped with at least one oxide 
dopant comprising the steps of: 

(a) producing a gas stream containing a silicon-con- 
taining compound in vapor form capable of being 
converted through thermal decomposition with 
oxidation or flame hydrolysis to S1O2 and a com- 
pound in vapor form capable of being converted 
through oxidation or flame hydrolysis to at least 
one member of the group consisting of P2O5 and a 
metal oxide which has a metallic component se- 
lected from Group IA, IB, HA, IIB, 1IIA, IIIB, 
IV A, IVB, VA, and the rare earth series of the 
Periodic Table; 

(b) passing said gas stream into the flame of a combus- 
tion burner to form amorphous particles of fused 
Si02 doped with an oxide dopant; 

(c) depositing said amorphous particles onto a sup- 
port; and 

(d) either essentially simultaneously with said deposi- 
tion or subsequently thereto consolidating said 
deposit of amorphous particles into a non-porous 
body; 

the improvement comprising utilizing as said silicon- 
containing compound in vapor form a halide-free 
polymethylsiloxane, whereby no halide-containing va- 
pors from said stticon-containing compound are emitted 
during the making of said non-porous body of high 
fused silica glass/l 
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8. A method according to claim 7 therein said 
joj^methylsiloxane is hexamethyldisUoxaaeTJ 

9. A method according to claim 7 whereinsaid 
Jglymethylsiloxane is a polymethylcycIosiloxaneTI 

10. A method according to claim 9 wherein said 
polymethylcyclosiloxane is selected from the group 
consisting of octamethylcyclotetrasiloxane, decame- 
thylcyclopentasiloxaaci hexamethylcyclotrisiloxane, 

Cd mixtures thereof. 1 
11. A method according to claim 7 wherein said com- 
pound in vapor form capable of being converted to at 
least one member of the group consisting of P2O5 and a 
metal oxide which has a metallic component selected 
from Group IA, IB, IIA, IIB, IIIA, IIIB, IVA, IVB, 
VA, and the rare earth serissof the Periodic Table is a 
halide-containing compound! 

12. (Amended) [A method according to claim 7] In a mfthod for making a 
^ p n rm m ^ rf M oh nnritv fwd Si to gli T I f lnp H Y , ith fit H« <m fflfflc **«t 

pmdiic i np n y*« stream staining a silicpn-contammg 
„. mnTV ^ - m v ar or fo rm mr <™^rted tfam i Ph thermal deposition with 

^nfin p ™ flMne h Y^' r"- ^ sin, and , compound in vapor form rflimWr. of bemg 
r „ nY ^ thm.Ph critlmi - - ^rolvsis to at lewt me mniftff of the g*0»P 

gifflS i sl in^^, 1 » m m l mri fr whi r h 1w f. melalli^omr^ nt #^ from Qbmp 

^ |p F A im TTI A ]W TVR VA ,nd the rare earth yri r i of the Penpd.c Table , 

wherein said compound in vapor form capable of being converted to at least one member of 
the group consisting of P 2 0 5 and a metal oxide which has a metallic component selected from 
Group IA, IB, IIA, IIB, IIIA, IIIB, IVA, IVB, V[B]A, and the rare earth series of the Penodxc 

Table is a halide-free compound; 

ft) rag .in P sa tf r « «**»m i"to the flame of a combustion burner 

rffm ^hou S nartic|i nimH Pi", doped With ^ oxide dopant; 

fr) ^ r H' ; " P q m ™ Tho,i S narticlrs onto a support; «ld 
fl) n fooT P«enti n HY ^miiltmieonslv With said deposition Qt 

aob§£9a£ ^^ ^ «id In** of mwrphwi Par ies into B pon-porous 

bQdyiA£jm ^^ a* sa i d ^o rc ^ mii ^rompo^nd, in vapor 

^^^^ ^ fr ° m SMd 

•Hi m n tnf irin r rr r— - °™ ttcd duririR ir^nayn E of ni d non-porous body of high 

p ^tv fug ?^ rtlkf a fT lass - 
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13. (Amended) In a method for making ojrticaHvaveguide fibm of High 
purity fused silica through the outside vapor deposition process comprising the steps of: 

(a) producing a gas stream containing a silicon<»ntainmg 
compound in vapor form capable of being converted through thermal decomposition with 
oxidation or flame hydrolysis to SiOr, 

(b) passing said gas stream into the flame of a combustion burner 
to form amorphous panicles of fused Si02; 

(c) depositing said amorphous particles onto a mandrel; 

(d) consolidating said deposit of amorphous particles into a non- 
porous, transparent glass body; and 

(e) [and] drawing optical waveguide fiber from said body; 

the improvement comprising utilizing as said silicon^ntaining compound in vapor form a 
halide-free [polymethylsiloxane] polvmethvlcvclosiloxane. wherelr^no hSde-containikg — 
vapors are emitted during the making of said optical waveguide fibers. 

U4, A method according to claim 13 wherein said 
polymethylsiloxane is hexamethyldistioxaneT} 

fTs . A method according to claim 13 wherein said 
polymethylsiloxane is a polymethylcyclosUoxaneJ 

J16. A method according to claim 15 wherein said 
polymethylcyclosiloxane is selected from the group 
consisting of octamethylcyclotetrasiloxane, decame- 
thylcyclopentasiloxaa& hexaraethylcyclotrisiloxane, 
an0. mixtures thereofj 

r~17. In a method for making optical waveguide fibers 
ofTugh purity fused silica glass doped with an oxide 
dopant comprising the steps of: 

(a) producing a gas stream containing a silicon-con- 
taining compound in vapor form capable of being 
converted through thermal decomposition with 
oxidation or flame hydrolysis to S\Oi and a com* 
pound in vapor form capable of being converted 
through oxidation or flame hydrolysis to at least 
one member of the group consisting of P2O5 and a 
metal oxide which has a metallic component se- 
lected from Group IA, IB, HA, IIB, IIIA, IIIB, 
IVA, IVB, VA, and the rare earth series of the 
Periodic Table; 

(b) passing said gas stream into the flame of a combus- 
tion burner to form amorphous particles of fused 
S1O2 doped with an oxide dopant; 

(c) depositing said amorphous particles onto a man- 
drel; 

(d) consolidating said deposit of amorphous particles 
into a non-porous transparent glass body; and 

(e) drawing waveguide fiber from said body; 

the, improvement comprising utilizing as said silicon- 
containing compound in vapor form a halide-free 
polymethylsiloxane, whereby no hahde-containing va- 
pors from said silicon-containing compound are emitted 
during the making of said optical waveguide fibers/") 
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1I8. A method according to claim 17 wherein said 
pQlymethyJsiloxane is hexamethyldistfoxanej 
fS. A method according to claim 17 whergin said 
bjyinethylsiloxane is a polymethylcyclosiloxan^J 
[20. A method according to claim 19 wheretirsaid 
pWTymethylcyclosiloxane is selected from the group 
consisting of octamethylcyclotetrasiloxane, decarae- 
thylcyclopentasiloxa^e, hexamethylcyclotrisiloxane, 
and mixtures thereof"! 

\21. A method according to claim 17 wherein said 
expounding vapor form capable of being converted to 
at least one member of the group consisting of P2O5 and 
a metal oxide which has a metallic component selected 
from Group IA, IB, IIA, IIB, IIIA, IIIB, IV A, IVB, 
VA, and the rare earth seriesjjf the Periodic Table is a 
halide-containing compound/j 

22. (Amended) [A method according to claim 17] In a method for making 
optical waveguide fihers of high purity f used silica glass doped with an oxide dopant 

comprising the steps of; 

(«) produc in g a gas str e am containing a silicon-containing 

rnmpmind in v ^ pnr form cap abl e of b eing converted t hrough thermal decomposition with 
o ration or flame hvdrolv s is to SiO ? and a compound in vapor form capabk of being 
converted thr o ugh oxidatio n or flame hvdrolvsis to at least OIK memb<?r of the KfOVP 
consistin g of P0O5 and a metal nvide which has a metallic component selected from Group 
T A. TB. TTA- HP , TTI A. TUB TVA. IVB. V A r and the rare earth series of the Periodic Table; 

fh) passing said gas s tream into the flame of a combustion burner 
to form amorph nn * particles of fused SiO ? doped with an oxide dopant, wherein said 
compound in vapor form capable of being converted to at least one member of the group 
consisting of P2O5 and a metal oxide which has a metallic component selected from Group 
IA, IB, IIA, IIB, IIIA, IIIB, IV A, IVB, VA, and the rare earth series of the Periodic Table is a 

halide-free compound; 

(a\ depositing said a morphous particles onto a mandrel; 
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(dj consolidating said deposit of amor phous particles into a non- 
porous transparent glass body: and 

(e) drawing waveguide fiber from said bodv: the imp rovement 

comprising utilizing as said silicon-containing compound in vapor form a halide-free 
polvmethvlcvclosiloxane. whereby no halide-c ontaining vapors from said silicon-containing 
compound are emitted during the making of said optical waveguide fibers . 

[23, In a method for making high purity fused silica 
glass through the outside vapor deposition process com- 
prising the steps of: 
(a) producing a gas stream containing a silicon-con- 
taining compound in vapor form capable of being 
converted thiough thermal decomposition with 
oxidation or flame hydrolysis to SiO^ 

(b) passing said gas stream into the flame of a combus- 
tion burner to form amorphous particles of fused 
S1O2; 

(c) depositing said amorphous particles onto a man- 
drel; and 

(d) consolidating said deposit of amorphous particles 
into a non-porous, transparent glass body; 

the improvement comprising utilizing as said silicon- 
containing compound in vapor form a halide-free 
polymethylsiloxane, whereby no halide-containing va- 
pors from said silicon-containing compound are emittecl 
dunng the making of said high purity fused silica glassTj 
f*24. A method according to claim 23 wherein said 
pojymethylsiloxane is hexamethyldisiloxaneTj 
\J£. A method according to claim 23 wherein-jsaid 
polymethylsiloxane is a polymethylcyclosiloxanej 
£26. A method according to claim 25 wherein said 
polymethylcyclosiloxane is selected from the group 
consisting of octamethylcyclotetrastloxane, decame- 
thylcyclopentasiloxanej^ hexamethylcyclotrisiloxane, 
and mixtures thereof. 



Xl 

r / a m e t h^ ip-ramlinp to claim 1 2. wherein said 

pnl ymethvlcvc ^iloYane is selected from the rrpup consisting of 

^ t f , mP thv1r.vclot^ ag ilnv a ne. deca methvlcvclpp entasiloxane. he^ethylcyclotrisUoyane, 
?vd, mfxtvr ftS thereof. 

59 j / A method ^C^Hinp to cb fm 1 ^ wherein said polvmethYlcYclpsiloxane 

i s f ^w-'ed fro m ft * pmii p consisting of o^mpthYlcYf P |oretrasiloxaiis. 

^ r > ni T1B thv1 e v C l< T nrtT'«lnx H n e . hexamethvlcvclQtmitone, apd mixtures thereof . 
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yZ. A method according to claim 22. wherem said 
polymethvlcvclosiloxa ne is selected from the group consisting of 

octamethylcyclotetrasiloxane. decamethvlcy clopentasiloxane. hexamethvlcvclotrisiloxane. 
g^d mixtures thereof. 

A method according to claim 1 2. wherein said polymethvlcvclosiloxane 
is octamethylcyclotet rasiloxane. 

3o / 

Vf. A method according to claim 13. wherein said polymethvlcvclosiloxane 
is octamethylcyclotet rasiloxane. 

rrj 

A method according to claim 22. wherein said polvmethvlcvcFfeiloxane 
is octamethylcyclotetrasiloxane. o u m 

3 3 (Amended) In a method for making a non-po rous body of high 

purity fused silica glass comprising the steps of: 

(a) producing a gas stream containing a silicon-containing 
compound in vapor form capable of being converted thro ugh thermal decomposition 
with oxidation or flame hydrolysis to SiQ?; 

ftp passing said gas stream into the flame of a combustion 
burner to form amorphous particles of fused SiCb; 

(c) depositing said amorphous particles onto a support; and 
fd) either essentially simultaneously with said deposition or 
subsequently thereto consolidating said deposit of amorphous particles into a non- 
porous body; 

the improvement comprising utiliz ing as said silicon-containing 
com pound in v a por form, a halide-free poly methvlcvclosiloxane selected from the 
grou p consisting of octamethylcyclotetrasiloxane, decamethvlcyclopen tasiloxane, 
hexamethvlcvclotrisiloxane. and mixtur es thereof, whereby no halido-containinR 
vapors are emitted during the making of said non-porous body of high purity fused 
silica glass. 
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j¥l . A method according to claim^39 wherein said gas stream is comprised 
of an inert gas. 

^d. A method according to claiin4^ wherein said inert gas is nitrogen. 

In a method for making a non-porous body of high purity fused silica 
glass doped with at least one oxide dopant comprising the steps of: 

fa) producing a gas stream containing a silicon-containing 
compound in vapor form capable of being converted through thermal decomposition with 
oxidation or flame hydrolysis to SiO? and a compound in vapor form capable of being 
converted through oxidation or flame hydrolysis to at least one member of the group 
consisting of P? Os and a metal oxide which has a metallic component selected from Group 
IA, IB, IIA. IIB. IIIA. mB. IVA. IVB. VA. and the rare earth series of the Periodic Table: 

(b) passing said gas stream into the flame of a combustion burner 
to form amorphous particles of fused SiO? doped with an oxide dopant; 

(c) depositing said amorphous particles onto a support: and 
f d) either essentially simultaneously with said deposition or 

subsequently thereto consolidating said deposit of amorphous particles into a non-porous 
body: the improvement comprising utilizing as said silicon-containing compound in vapor 
form a halide-free polvmethvlcvclosiloxane, whereby no halide-containing vapors from said 

silicon-containing compound are emitted during the making of said non-porous body of high 
fused silica glass. 

4/ A method according to claim^43 wherein said polvmethylcyclosiloxane 
is selected from the group consisting of octamethvlcvclotetrasiloxane, 
decamethvlcvclopentasiloxane, hexamethvlcvclotrisiloxane, and mixtures thereof. 
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45. (Amended) In a method for making a non-porous body of high 
purity fused silica glass doped with at least one oxide dopant comprising the steps of: 
fa) producing a gas stream containing a silicon-containing 
compound in vapor form capable of being converted through thermal decomposition 
with oxidation or flame hydrolysis to SiO? and a halidercontaining compound in 
vapor form capable of being converted through oxidation or flame hydrolysis to at 
least one member of the group consisting of P?Os and a metal oxide which has a 
metallic component selected from Group IA, IB. IIA. HB, HIA. IIIB. IVA, IVB. VA, 
and the rare earth series of the Periodic Table; 

(b) passing said gas stream into the flame of a combustion 
burner to form amorphous particles of fused SiO? doped with an oxide dopant; 

(c) depositing said amorphous particles onto a support; and 

( d) either essentially simultaneously with said deposition or 
subsequently thereto consolidating said deposit of amorphous particles into a non- 
porous body; the improvement comprising utilizing as said silicon-containing 
compound in vapor form a halide-free polvmethylcyclosiloxane. whereby no halide- 
containing vapors from said silicon-containing compound are emitted during the 
making of said non-porous body of high fused silica glass. 

In a method for making optical waveguide fibers of high purity fused 
silica glass doped with an oxide dopant comprising the steps of: 

(a) producing a gas stream containing a silicon-containing 
compound in vapor form capable of being converted through thermal decomposition with 
oxidation or flame hydrolysis to SiO? and a compound in vapor form capable of being 
converted through oxidation or flame hydrolysis to at least one member of the group 
consisting of P2 O 5 and a metal oxide which has a metallic component selected from Group 
IA. IB, IIA. HB. IIIA, IHB. IVA, IVB. VA« and the rare earth series of the Periodic Table; 

(b) passing said gas stream into the flame of a combustion burner 
to form amorphous particles of fused SiO? doped with an oxide dopant; 
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(c) depositing said amorphous particles onto a mandrel: 

(d) consolidati ng said deposit of amorphous particles into a non- 
porous transparent glass bodv: and 

(e) dra wing waveguide fiber from said body; the improvement 
comprising utilizing as said silicon-containing compound in vapor form a halide-free 
polymethvlcvclosiloxan e. whereby no halide-containing vapors from said silicon-containing 
compound are emitte d during the making of said optical waveguide fibers. 

<£l / Hi/ 

%L A method according to cl aim 46 wherein said polvmethvlcvclosiloxanft 

is selected from the gr oup consisting of octamethvlcvclotetrasiloxane. 
decamethylcyclopentasiloxane. hex amethvlcvclotrisiloxane. and mixtures thereof 

f3 J 

4g. (Amended) In a method for making optical waveguide fibers 
of high purity fused silica g lass doped with an oxide dopant comprising the steps of: 
fa) produc ing a gas stream containing a silicon-containing 
compound in vap or form capable of being converted through thermal decomposition 
with oxidation or flame hydrolysis to SiO? and a halide containing compound in vapor 
form capable of b eing converted through oxidation or flame hydrolysis to at least one 
member of the gro up consisting of P 2 O s and a metal oxide which has a metallic 
component selected from Group IA- IB. IIA. IIB, IIIA, IIIB. IVA. IVR VA, and the 
rare earth series of the Periodic Table: 

(b) pa ssing said pas stream into the flame of a combustion 
burner to form amorphous particles of fused SiO? doped with an oxide dopant; 

(c) depos iting said amorphous particles onto a mandrel; 

(d) consolidating said deposit of amorphous particles into a 
non-porous transparent glass bodv: and 

(e) drawing waveguide fiber from said bodv: the 
improvement comprising utilizing as said silicon-containing compound in vapor form 
a halide-free polvmethylcvclosiloxane. whereby no halide-containing vapors from 
said silicon-conta ining compound are emitted during the making of said optical 
waveguide fibers. 
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^ 49; (Amended) In a method of making high purity fused silica 

glass through the outside vapor deposition process com prising the steps of: 

(a) producing a gas stream containing a silicon-containing 
compound in vapor form capable of being converted through thermal decomposition 
with oxidation or flame hydrolysis of SiOg; 

(b) passing said gas stream into the flame of a combustion 
burner to form amorphous particles of fused SiCh; 

( c) depositing said amorphous particles onto a mandrel: and 

(d) consolidating said deposit of amorphous particles into a 
non-porous, transparent glass body; 

the improvement comprising utilizing as said silicon- containing 
compound in vapor form a halide-free polvmethvlcyclosiloxane selected from the 
group consisting of octamethvlcvclotetrasiloxane. decamethvlcv clopentasiloxane, 
hexamethvlcvclotrisiloxane, and mixtures thereof, whereby no h alide-containing 

va pors from said silicon-containi n g compoun d are emitted during the making of said 
high puritv fused silica glass. 

- ^ y A method — tn claim 4 / w herein said polymethYlcYclosiloxane 
is nctamethv ^lntftfnisiloxane. 

33 

•^P 9^. A methnri according to claim S^. wher ein said polvmethvlcyclosiloxane 
is octamethvlcvclotetrasiloxane. 

37 y/ A m ethod According to c laim *&■ wherein said polvrnethylcvclosiloxane 
is octamethvlcvclotetra siloxane. 
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